By analysis of the thermally-driven oscillation of an atomic force microscope (AFM) cantilever, we have measured both the damping and static forces acting on a sphere near a flat plate immersed in gas. This allows us to determine the lubrication force on particles with high accuracy. By varying the proximity of the sphere to the plate, we can continuously vary the Knudsen number (Kn) at constant pressure, thereby accessing the slip flow, transition, and molecular regimes at a single pressure. We use measurements in the slip-flow regime to determine the combined slip length (on both sphere and plate) and the accommodation coefficient, σ. The accommodation coefficient describes the interaction of the gas molecules with the thin film on the surface of the particle and plate, and therefore allows us to use the AFM as a sensor of the average structure and organization of thin films, such as selfassembled monolayers on solids
